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The development of DNA-testing capabilities 
within the former Yugoslavia to identify the miss-
ing began the process of returning names to thou-
sands of people. The most striking example was 
the successful application of a DNA-led identifica-
tion system for the victims of Srebrenica. To date, 
almost 4100 individuals related to the Fall of Sre-
brenica in July of 1995 have been identified, almost 
all of whom were Bosniaks. Without DNA testing, 
very few of these victims could have been identified. 
The overwhelming weight of evidence and number 
of identifications, made possible by forensic DNA 
testing, was a critical factor in helping to compel a 
national entity to admit their role in genocide. Fo-
rensic DNA testing was instrumental in the admis-
sion of genocide and in the indictment of hundreds 
of alleged perpetrators.
Forensic DNA testing provided critical evi-
dence that was used to hold individuals and na-
tions accountable for crimes against humanity and 
genocide. The rapid advances in the understanding 
and application of not only the science of foren-
sic DNA testing, but also its legal-judicial implica-
tions, permits such testing to be used in a new con-
text – to help deter violence, systematic rape, and 
genocide.
Background
The fall of Srebrenica in July of 1995 represents 
the single worst loss of life during the breakup of 
Yugoslavia. The ground fighting associated with 
the breakup of Yugoslavia was centered in Croa-
tia and Bosnia and Herzegovina (BH) from 1991-
1995 and then in Kosovo in 1999, and resulted in 
the loss of over 200 000 persons, 20 000-30 000 of 
whom were listed as missing after the cessation of 
hostilities (1). The large number of missing became 
a political issue within the former Yugoslavia and 
acted as a destabilizing force in several of the new-
ly emergent democracies. Without the use of ad-
vanced forensic techniques, based upon DNA test-
ing, the accurate identification of large numbers of 
these missing was not possible. It was against this 
background that the world’s most successful DNA-
led identification program was established. The 
identification of thousands of missing helped unite 
various factions for a common purpose and, by do-
ing so, advanced far more than the scientific under-
standing; the ability of forensics to hold individuals 
and nations accountable for their actions was clear-
ly demonstrated and serves as a model for similar 
missions in the future, as well as helped develop an 
understanding of how forensics can be designed to 
help deter violence and genocide.
Srebrenica, a town located in east central BH, 
became synonymous with genocide and also serves 
as the example of how large numbers of DNA-led 
identifications can bring accountability on both in-
dividual and national scales. During a one-week pe-
riod in July 1995, an estimated 7000-8000 mostly 
Bosniak men went missing in the Srebrenica area. 
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Units of the Army of Republika Srpska were ac-
cused of the killing under the command of Rat-
ko Mladić (2). If the accusations and the num-
ber of killed were correct, this would represent 
the largest mass killing in Europe since the end 
of the World War II. At first, the Republic of 
Srpska denied their forces were involved or re-
sponsible for large-scale, systematic killing in and 
around Srebrenica in July of 1995. However, 
as mass graves began to be uncovered that con-
tained hundreds of bodies and body parts, the 
once stead-fast denial of human right violations 
gave way to overwhelming evidence of large-scale 
killings of what appeared to be unarmed civil-
ians (3,4). Within a few years, thousands of body 
bags containing an unknown number of remains 
had been recovered. Most of these body bags 
were taken to the city of Tuzla in Bosnia for stor-
age and examination. However, few identifica-
tions were possible using non-DNA techniques, 
and without accurate identifications the truth of 
what happened would be masked to some degree 
and more easily denied and debated.
System development
As the conflict in Croatia subsided in 1995, gov-
ernment officials began the successful applica-
tion of using DNA testing to identify victims 
of the conflict, demonstrating the feasibility of 
these techniques for such identifications (5). To 
further the identification of the missing in Croa-
tia via a DNA-based identification system, Cro-
atia developed several DNA laboratories within 
its borders. BH emerged from the conflict with 
thousands of unidentified bodies and a shattered 
infrastructure. The identification system devel-
oped by the International Commission on Miss-
ing Persons (ICMP) became the leader of the 
DNA-testing system initially in BH and then in 
Kosovo. Multiple DNA laboratories were estab-
lished within the former Yugoslavia and gained 
support from family organizations of the miss-
ing. Strategies were developed to unite local and 
international political and government enti-
ties, representatives of the local legal-judicial sys-
tem, financial donors, and others, to create a sys-
tem within the region to aid in the identification 
of estimated 20 000-30 000 missing persons (6). 
By 2003, the system developed within the for-
mer Yugoslavia by the ICMP was producing 
more than 400 DNA reports per month, which 
included DNA-based reassociations of disartic-
ulated skeletal remains. The day when the first 
in-country DNA-led identification was made in 
BH became a National Day of Remembrance for 
the missing.
Results
The DNA-led identification system developed 
by the ICMP was used to identify thousands of 
bodies that had been recovered from the mass 
graves throughout the former Yugoslavia, includ-
ing Srebrenica. DNA testing supported the con-
tention that the overwhelming majority of the 
bodies recovered around the Srebrenica area were 
missing Bosniaks. The re-exhuming of Srebren-
ica-related primary mass graves and transport-
ing bodies to different locations for subsequent 
re-burial in secondary or tertiary mass graves re-
sulted in substantial disarticulation. Such exhu-
mations and re-burials resulted in bodies being 
spread across multiple mass graves, sometimes 
hundreds of kilometers apart. Without the use 
of DNA to reassociate these remains, many fami-
lies would have received only a few skeletal frag-
ments of their loved ones for burial. However, 
the DNA-led identification system developed by 
the ICMP has not only produced almost 4100 
DNA matches of individuals believed to have 
died during the fall of Srebrenica in July of 1995, 
but also helped to re-associate many previously 
disarticulated skeletal elements and in doing so, 
has provided information on the movement of 
bodies from mass graves. The ICMP Web site 
lists the total number of 11 600 DNA matches 
for missing individuals from the former Yugo-
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slavia as of May 4, 2007 (http://www.ic-mp.org). 
Each year on July 11, the recognized anniversary 
date of the genocide at Srebrenica, hundreds of 
identified bodies are interred at the Potočari Me-
morial located at Srebrenica (7).
The weight of DNA evidence became unde-
niable and was a critical factor in compelling the 
Republic of Srpska to not only admit that geno-
cide occurred, but also that their forces were in-
volved in these killings (8). Based to a large de-
gree upon this evidence, The Criminal Tribunal 
of the Former Yugoslavia issued roughly hun-
dreds of indictments related to the killings in 
and around Srebrenica in July 1995. DNA test-
ing forced a national entity to accept responsi-
bility for genocide. This is precedent setting not 
only for the former Yugoslavia, but also for other 
regions that teeter on the brink of instability and 
violence; individuals and nations can be held ac-
countable for large-scale killing and violence, and 
forensics will be able to provide the truth of what 
happened.
The three authors of this paper spent a total 
of 12-man years living in the former Yugoslavia 
employed by the ICMP and served as the Direc-
tor of the Forensic Sciences Program, the Head 
of DNA Laboratory Development and Opera-
tions, and Head of DNA Laboratories. The cre-
ation of this system presented many challeng-
es on scientific, political, cultural, and financial 
terms. However, all of these challenges were 
overcome and the lessons learned can be applied 
not only to help identify the missing in other ar-
eas, but also in addressing other types of violent 
crimes, including acts of terrorism, interdiction 
against drug trafficking, and even to help com-
bat human trafficking. Not only can forensics be 
used to address past and current day crimes, but 
it is now conceivable to consider the use of foren-
sic science to help proactively deter violence, in-
cluding genocide and systematic rape.
Within the last decade, the successful de-
velopment and application of DNA testing 
methods has forever altered the way in which 
biological samples can be traced, including iden-
tifications of large numbers of missing, such as 
might occur after a natural disaster (9), or man 
made events like mass killings and terrorist at-
tacks (10). Forensic DNA systems and tech-
niques can be developed or applied in many plac-
es throughout the world, including those regions 
where large-scale killings have occurred, are oc-
curring, or have a potential of occurring. The 
identification of victims combined with thor-
ough investigative work makes it is possible to re-
turn names to the bodies of the missing and, in 
doing so, to at least somewhat reconstruct their 
history and the truth of what happened to them. 
This brings solace to families of the victims, as 
well as crucial evidence in judicial processes, 
which assists in the reconciliation process both at 
the family and the national levels. It also permits 
successful prosecution of the perpetrators of the 
violence and killing and has been demonstrated 
to hold individuals, as well as national entities, 
accountable for their actions. The possibility of 
holding the guilty accountable may be one of the 
greatest deterrents to violence and killing. As in 
the example of Srebrenica, the truth can be rev-
eled, resulting in individual prosecution and in-
ternational consequences.
Hypothesis of prevention
To date, identification efforts for the victims of 
genocide have been performed after the killings 
have occurred. However, it is now possible to use 
forensic techniques in an effort to not only lay 
the foundation for future identification efforts, 
but to also send a message to future perpetrators 
that they will be held accountable for their ac-
tions. The ultimate goal of this type of an effort 
is to help alleviate or prevent killing and violence. 
Such methods will also aid in developing a histor-
ical and forensic context of events associated with 
violence or the potential of violence. It should be 
noted that DNA testing is not reserved only for 
prosecution; it is a neutral science. It provides in-
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formation to the source of a biological sample, 
whether it is from a skeletal sample, from a rape, 
or even from a fingerprint. It is recommended 
that other evidence be combined with the DNA 
data in order to present a more complete under-
standing of the identity of the individual and the 
events that led to that sample being present in 
the location where it was found. Recently, DNA 
testing has been used to help exonerate those 
who were falsely convicted of past crimes, clearly 
demonstrating the multidimensional judicial use 
of DNA testing.
While the science of DNA testing remains 
the same, how it can be most effectively applied 
to meet each specific need varies. The history, 
culture, and existing capability of each nation 
is different, as is the context in which violence 
and killing are taking place, and these differenc-
es should be taken into account in preparing to 
apply or develop forensic techniques. In addi-
tion, the forensic system and/or DNA laborato-
ries involved in any collection and testing process 
should be both accredited and subject to outside, 
independent inspection. The quality of work will 
need to be guaranteed and any such system must 
resist pressure to influence results, either by alter-
ing data, or by showing a basis of testing toward 
or against certain groups. The integrity of a fo-
rensic system and its operations should be able 
to withstand outside scrutiny from internation-
ally recognized and empowered bodies. Not only 
should the system adhere to internationally ac-
cepted scientific and forensic principles, but also 
all staff members should be able to express con-
cerns related to pressures in performing their du-
ties. DNA profiles should be considered highly 
confidential and any and all DNA data must be 
maintained according to strict guidelines involv-
ing the collection, storage, and dispersion of con-
fidential data. Such safeguards will help forensic 
systems provide reliable results and will be more 
readily accepted by both the local and interna-
tional communities they serve.
Non-suspect casework, where biological sam-
ples are recovered from the victim or crime scene 
where there is not a suspect (which is often the 
case with rape victims) would preserve into per-
petuity the DNA profiles of the attacker(s) and 
could one day assist in their identification and 
prosecution. It would also be able to demon-
strate if the same individuals are engaged in mul-
tiple and widespread criminal activities and if a 
pattern exists to the violence, potentially indi-
cating state sponsorship. Moreover, new com-
puter programs now allow different police juris-
dictions, even in different countries, to instantly 
share critical data electronically (11), potentially 
linking suspects who once thought they had es-
caped justice by simply crossing the border. Cou-
pled with other evidence obtained by traditional 
forensic investigations, forensic DNA testing can 
provide the critical information needed to pro-
ceed with prosecution.
Many cases in which the threat of widespread 
violence and killing exist are not in areas or re-
gions that have either developed forensic system 
or that are easily accessible. In addition, it may 
often be difficult to perform the extensive collec-
tion, recovery, and forensic tests that are required 
to produce numerous identifications or tracking 
of suspects. Nonetheless, even in the most inhos-
pitable of areas, forensics may be able to help de-
ter violence via a pilot study mechanism. For ex-
ample, collection of DNA samples from family 
members who are missing loved ones would cre-
ate a DNA database of the missing, showing the 
families that their loved ones are not forgotten, 
while at the same time showing those who are 
killing the innocent that steps are being taken to 
hold them accountable.
Such a pilot study could begin with an initial 
collection of 500 samples from unrelated indi-
viduals within a population experiencing, or that 
may experience, violence or that has been dis-
placed due to violence, such as individuals in ref-
ugee camps. The 500 samples would provide the 
scientific understanding needed to help design 
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a DNA database for statistical analysis, as well 
as the number of loci needed to produce a given 
statistical power (as measured by posterior prob-
ability). Information explaining the purpose of 
the pilot study collection and the process would 
need to be communicated both verbally and in a 
local language pamphlet to the participants of the 
study so that they are fully informed. The type 
and number of forms to be completed during the 
collection process would need to be determined 
beforehand and may include a consent form, a 
missing person questionnaire (if appropriate), and 
DNA sample card, among others. Upon comple-
tion of the forms, any collection team should then 
collect the biological sample from the donor. It is 
recommended that a barcode system be employed 
to link any forms and/or questionnaires to the cor-
responding reference samples.
Such a limited DNA collection campaign 
geared toward collecting biological samples from 
surviving family members of missing persons or 
from rape victims would constitute a significant 
step forward in developing a DNA database for 
future prosecution against those who are com-
mitting crimes today, and in doing so would 
demonstrate resolve to act against the continuing 
violence. The efforts described above are scientifi-
cally doable today and would require minimal re-
sources. At the same time, such initiatives would 
push the frontiers of forensic DNA testing from 
post-conflict use into a proactive, preventative 
role. Successful application of this method in any 
one region or incident could be used as an exam-
ple and a springboard into other areas that are at 
risk of destabilizing. The ability to link an indi-
vidual to biological material left at a crime scene 
and/or to demonstrate that a given individu-
al has been at the scene of multiple crimes not 
only helps to provide evidence for current and 
past crimes, but also serves as a warning to oth-
er potential perpetrators that they can be held ac-
countable for the crimes.
The authors of this paper are currently em-
ployed by The Bode Technology Group (Bode; 
http://www.bodetech.com), a leader in providing 
forensic DNA analysis headquartered in Lorton, 
Virginia, USA. Bode has assisted in the DNA 
testing associated with mass fatality incidences in 
the United States and abroad, having assisted in 
identifying over 1500 victims of war, terrorism, 
crime, and natural disasters. Portions of Bode’s 
international work include the identification of 
missing persons, developing forensic systems to 
assist in the safety and security of their peoples, 
creating DNA database capabilities, testing sam-
ples from sexual assault cases, developing forensic 
laboratories, and training of scientists.
The number and variety of samples, cases, 
and circumstances encountered in testing sam-
ples from across the world has aided in improv-
ing not only the technical know-how needed to 
obtain profiles from such samples, but also in 
further developing an understanding of some of 
the political and cultural issues sometimes asso-
ciated with these cases. It is this combination of 
scientific, political, and cultural knowledge that 
helps form a basis of understanding on how fo-
rensic testing and forensic systems can best be de-
veloped and applied within nations. As the case 
shown in BH, the transfer and development of 
a world leading DNA testing system is possible 
even in war-torn nations.
It should be noted that many of the nations in 
need of such services are also nations that might 
not have sufficient funds available to pay for the 
cost of such testing or system development. In 
such instances, a source of funding will need to 
be found, and this will often require joint support 
from both within the host nation as well as among 
outside supporters. There are examples in South-
eastern Europe and Latin America on how such 
efforts can be successfully applied, but it is beyond 
the scope of this paper to detail these efforts.
Conclusion
Forensic testing, especially forensic DNA test-
ing, has made remarkable advances within the 
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past decade. No longer is such testing reserved 
for only a few special cases; it can now be used 
to identify tens of thousands and to help reveal 
the source of biological samples on scales and in 
conditions that would have been unimagina-
ble more than a decade ago. Just as the labora-
tory capabilities of forensic DNA have evolved, 
so has it legal-judicial applications and implica-
tions. Forensic DNA testing needs no longer be 
reserved for the application only after the fact 
– after the violence and killing has taken place. 
A proactive strategy conducted during or pri-
or to the onset of violence instead of years af-
ter the conflict has ended has the potential of 
interceding against violence and against geno-
cide. In this manner, forensic DNA testing, 
which has proven to be one of the most effec-
tive crime deterrents for crimes committed by 
individuals in Western nations, can be used to 
help deter organized and “officially” sanctioned 
and supported violence and killing. It is possi-
ble to foresee the use of forensic DNA testing 
in both a proactive and preventative role against 
such violence and, thus, in not only identifying 
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